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Abstract: This paper examines the contribution ratio of material capital, common human capital,
and talent capital to economic growth using data from a Chinese megalopolis for the years 19932013. Results reveal a talent capital contribution factor which is far less than the material capital
contribution factor, indicating that high levels of talent capital in the megalopolis have not
translated into anticipated economic growth. To further explore this phenomenon, we calculated
the industrial talent structure deviation degree. It is found that talent resources have not been
effectively allocated in the market of the megalopolis, yielding various shortages and/or
surpluses of talent across industry types. Therefore, we conclude that industrial structure
deviation degree for talent capital directly affects the contribution level of talent capital to
economic growth.
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factors, industrial talent structure deviation degree
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1. Introduction
Economic growth has been and continues to be a topic of considerable interest for policy makers
and the general public in nations around the world. For many years economists have conducted
research to determine how various factors contribute to economic growth. Numerous models
have been developed to investigate how varying attributes of human and physical capital impact
economic growth. Lucas (1988) and Romer (1990) respectively investigate specialized human
capital and human capital with special knowledge and suggest that such factors are significantly
related to economic growth. Differentiated human capital promotes increased returns to scale,
elevates profits, and amplifies the growth effects of other capital and labor factors. Such
outcomes promote long-run economic growth. Both Lucas’s (1988) concept of specialized
human capital and Romer’s (1990) human capital with special knowledge are conceptually close
to the concept of talent capital, which is distinguishable from ordinary human capital which
possesses only general knowledge.
According to these and other related studies examining the relationship between specialization
and division of labor and economic growth, it can be theoretically established that increasing
talent capital results in faster economic growth. However, empirical results remain mixed,
yielding many questions regarding the validity of talent capital theory. One question, common to
numerous areas of economics, involves the real world application of talent capital theory.
Specifically, are theoretical conclusions consistent with real world outcomes? Yet another
question revolves around the degree to which talent capital augments the path (or level) and
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velocity of economic growth. Explicitly, Freire-Serén (2001) notes that whereas various
empirical studies seemingly verify the velocity issue, evidence concerning the path or level
issues is not as apparent. A Chinese megalopolis has been chosen to further investigate such
applications.
Based on new urban size standards in China, a Chinese city with a resident population of five to
ten (5-10) million qualifies as a megalopolis (State Council of China, 2014). The megalopolis
chosen for this study had a resident population of 8.19 million in 2013. In addition to the
appropriate resident population level, the chosen megalopolis has several characteristics that
make it a good location to study the impact of talent capital on economic growth. Four
distinguishing characteristics, all derived from a data source compiled in 2013, are:
 Tenth highest GDP in China – measured at $1,293.64 billion U.S. dollars.
 Eighteenth highest GDP per capita in China – $15,851.51 U.S. dollars.
 Top five largest centers for science, technology, and education in China with
approximately ten percent of residents registered as students in colleges or
universities.
 Second city in China having achieved a level of higher education attainment above
thirty percent (30%), with a level of 31.89%, to be specific.
Comparison of GDP and GDP per capita in 2013 indicates that any advantages associated with
talent capital have not translated into economic advantages in this megalopolis. In fact, some
scholars have recently considered this megalopolis to be subject to a paradox phenomenon. Zhao
and Pan (2013) summarize the paradox as, “the talent resource is huge but economic growth is
relatively lagging behind” (p. 15). Such a paradox indicates that theoretical implications,
discussed above, are not consistent with realistic economic outcomes. As a result, two questions
arise. Firstly, what is the biggest contributor to economic growth in this megalopolis? Secondly,
what is preventing talent capital from transforming economic growth? The purpose of this article
is to investigate these questions and shed additional light on the relationship between talent
capital and economic growth.
The paper is organized as follows. A discussion of relevant literature regarding talent capital is
presented next. This is followed by development of statistical methods. Results are presented
following the methodology. Finally, the paper concludes with conclusion and implications of the
results as well as some potential policy suggestions.
2. Literature Review
By suggesting the talent resource being the most active and eager factor among all productivity
factors, Li (2011) considers talent being the best part of human resources and more broadly, the
most precious of all resources. Wu and Gui (2007) conclude that talent capital is formed when
talent changes from its natural form into a societal form that plays an important role in
production. This occurs through strategic scientific allocation and reasonably managing the
process of combining talent with other factors such as material capital and/or money capital.
Talent capital is the total value of the talent itself in addition to the social and economic value
generated via the combination with other factors of production. Gui et al. (1997) show that talent
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capital can be derived from talent’s quantity, quality, knowledge level, and innovative ability,
especially creative achievement and greater contribution.
In the early stages of formulating talent capital theory, it was theorized that human/talent capital
had an enhancing effect on economic growth. Attempting to formalize such a relationship,
Friedman (1955), Mincer (1958), and Schultz (1961) produced some of the initial research in this
field. As talent capital research began to expand – Rosen (1983), Becker (1993), Mankiw et al.
(1992), among many others – results indicated that a relationship between economic growth and
knowledge creation based talent could not be consistently identified. For example, Mankiw et al.
(1992) find “direct” and “robust” evidence linking talent capital and economic growth using
cross-country data. Škare (2011) finds similar results when studying Croatia. On the other hand,
Nonneman and Vanhoudt (1996) suggest that the evidence from Mankiw et al. (1992) is not as
strong when considering the Organization for Economic Cooperation and Development (OECD)
countries and the model is allowed to stray from the steady state. Still other researchers, Dai
(2006) and Zhang (2010), conclude that the talent capital level in Europe is very high but the
economy is growing very slowly.
In fact, Škare (2011) provides a reasonably detailed literature review and notes that “extensive”
research on talent capital has failed to provide a clear answer. Škare (2011) continues by
commenting that the ambiguity surrounding this vein of research is due to data formulation
obstacles and varying methodological approaches of researchers. However, other researchers,
such as Nonaka (1994), Grant (1996), Nonaka and Konno (1998), Zack (1999), and Gold et al.
(2001), have indicated a gap between new knowledge and knowledge application. Existence of
such a gap has resulted in numerous contradictions in the research. Elimination of the gap
depends on systems and mechanisms which can promote the transformation of knowledge talent
into productivity. Entrepreneurship is one of many avenues which aids in the application of
knowledge to production. Additionally, Gui (2009) notes that Chinese scholars have proposed
that talent capital’s contribution factor will increase if talent structure resources can adapt to the
upgrading of industrial structure.
Scholars have measured talent capital utilizing many different approaches; however, the most
popular methods are based on either an input approach or an output approach. From the input
perspective, talent capital measurement refers to examining economic gains which arise when
human capital has a certain set of professional skills. Kendrick (1976) divides investment of
talent capital into tangible investment (e.g., child raising fee) and intangible investments (e.g.,
education, training, medical treatment, health, safety, etc.). For example, one might seek to
examine economic benefits which exist when labor obtains additional certification or skills.
From the output perspective, talent capital mainly refers to economic gains which are obtained
from human capital which possesses certain professional skills. Average wages of labor is the
most common way to measure talent capital from the output perspective.
As noted above, talent capital may be measured in a multitude of ways; however, the years of
education method is the most popular method used in China. Hu (2002) describes the years of
education method as using reference indexes such as average years of education and general
education level to capture the level of talent capital stock. Compared with other methods such as
the cost method or the J-F income method (Jorgenson and Fraumeni 1992), the years of
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education method can reflect the heterogeneous characteristics of talent resources. Popularity of
this methodology is also derived from availability of Chinese data. As such, the years of
education method is selected as the method for estimating talent capital in this study.
Based on research referenced above and questions raised about the megalopolis in the
introduction, we propose the following two hypotheses to be analyzed in this paper:
Hypothesis 1: If the contribution ratio of talent capital is less than material capital,
then the talent resource advantage has not significantly translated into economic
advantage.
Hypothesis 2: When talent resources are misallocated based on requirements of the
current industrial structure, the contribution ratio of talent capital to economic growth
will be low.
3. Statistical Methods
Zhu et al. (2009) denotes that research concerning position and contribution ratio for factors of
production is typically structured by applying the Solow model (Solow 1957), constructed from
the Cobb-Douglas production function (Cobb and Douglas 1928).
3.1 Solow Model
Solow (1957) introduced an exogenous technical progress factor as an improvement to the CobbDouglas production function. Solow’s model is shown below:
𝑌 = 𝐴𝐾 𝛼 𝐿𝛽 𝑒 𝜇

(1)

Y represents output and A is a comprehensive efficiency constant. Variables K and L represent
input factors of capital and labor respectively. Output elasticity of capital is represented by α
while β is the output elasticity of labor. These output elasticity measures and the efficiency
constant are parameters to be estimated. Finally, µ is a random error term.
3.2 Effective Labor Model
With the emergence and application of new economic growth models, especially as human
capital’s role in economic development begins to be considered, the labor variable (L) in Model
1 can be replaced with a human capital element H. This transformation yields the effective labor
model which has the following form:
𝑌 = 𝐴𝐾 𝛼 𝐻𝛽 𝑒 𝜇
Other than H, the human capital element, all other variables are as defined previously.

(2)
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3.3 Human Capital Model Classification
The next step in the progression of examining the impact of talent capital is to decompose H,
from Model 2, into common human capital stock Hr, and specialized human capital stock Hc.
Specialized human capital is also known as talent capital. Substituting this decomposition into
Model 2 yields the following:
𝛽

𝛾

𝑌 = 𝐴𝐾 𝛼 𝐻𝑟 𝐻𝑐 𝑒 𝜇

(3)

Again all variables are as defined previously. Here, however, an additional output elasticity
measure (γ) is required due to the decomposition of the labor component. β is the elasticity
measure for common human capital and γ is the measure for talent capital. From Model 3, the
parameters of interest to be estimated are A, α, β, and γ.
3.4 Variables Measurement
3.4.1 Total Output (Y)
For purposes of this study, real GDP for Nanjing from 1993-2013 has been chosen to represent
total output. Nominal GDP for Nanjing is available for the study period from the Nanjing
Statistical Yearbook (1994-2014). In order to adapt the nominal data into real GDP, we will use
1993 as the base year and use the following standard formula to complete the conversion
process.
𝑃𝑁

𝑅𝑒𝑎𝑙 𝐺𝐷𝑃 = (𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝐺𝐷𝑃𝑁 ) (𝑃

1993

)

(4)

Where Nominal GDPN represents nominal GDP in a given year, PN is the price in year N and
P1993 is price in the base year.
3.4.2 Material Capital Input Factor (K)
Investment in social fixed assets is included as the measure for capital in the model. Since 1990,
China has been publishing a yearly index of social fixed asset investment at the national level. A
provincial level index is also compiled and published; however, index data is not provided at the
municipal level. As such, local data for social fixed assets is obtained for the megalopolis by
combining provincial data from the Jiangsu Statistical Yearbook (1994-2014) and additional
municipal data from the Nanjing Statistical Yearbook (1994-2014). Once this additional data has
been collected, price changes across time are eliminated by applying the social fixed asset
investment price index of the province where the megalopolis is located. Again, a base year of
1993 is used when constructing the price index.
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Figure 1. Trend of Real Social Fixed Assets Investment
(1993 is the base period; billion yuan)

As shown in Figure 1, social fixed asset investment (SFAI) in the megalopolis experienced
significant growth beginning in 2003. SFAI growth of 254.89 billion Yuan in 2003 represents an
increase of more than 72% of total SFAI growth between 1993 and 2002. Growth appeared to
level off between 2004 and 2008; however, average yearly growth exceeded 100 billion Yuan
during this period, which is far larger than average growth of 38.93 billion Yuan per year from
1994-2002. Growth began increasing rapidly again in 2009 with average yearly growth
exceeding 300 billion Yuan between 2009 and 2013.
What factors promoted such large changes in SFAI during the study period? Overall economic
conditions in China during 2002 and 2003 can explain a portion of SFAI growth during this
period. Specifically, China’s economic position during 2003 was better than any of the ten
previous years. Growth from 2009-2013 is likely encouraged by China’s “4 Trillion Plan,” which
sought to counter-act economic lethargy stemming from the global financial crisis that began in
2008. This plan was instigated in early 2009 and, as a result, all Chinese cities began to increase
investments in fixed assets. While these are likely not the only explanations, such events
undoubtedly contributed to the large changes in SFAI between 1993 and 2013.
3.4.3 Labor Input Factor (L = H = Hr + Hc)
Years of education (YE) methodology has been selected as the measure of human capital stock.
The YE method encompasses both common human capital stock and specialized human capital
(i.e., talent capital) stock. By definition, an employee in China is said to have talent if they hold a
degree from a technical secondary school or above. However, for purposes of this paper,
considering the actual level of social development in China, we only regard employees with
college degrees or higher as possessing talent. Categories of talent capital, Hc, are defined as
education years required to obtain a junior college degree, undergraduate degree, and graduate
degree. These three categories are assigned values of 15, 16, and 19 respectively. On the other
hand, common human capital, defined as an employee with a high school degree or less, can be
broken down into the following categories: illiteracy, primary school, middle school, and high
school (or technical secondary school) graduate. Associated values for Hr categories are 1, 6, 9,
and 12 respectively.
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Data for the labor input factor must be calculated by combining employment data for the
megalopolis with educational attainment statistics. Employment data is available from the
Nanjing Statistical Yearbook (1994-2014). Academic qualifications and educational attainment
data is drawn from a variety of sources. Provincial data for Jiangsu is available from the Chinese
Labor Statistical Yearbook (1997-2013) and data specific to Nanjing is collected from the
Nanjing Population Development Report (2010-2013) and the Nanjing Population Census
(2010). Hr and Hc estimates are then prepared by combining relevant data from each source.
Figure 2, below, displays levels of Hr from 1993-2013. As shown in the figure, common human
capital stock experienced very limited growth between 1993 and 2004, increasing by only 186.28
million during that time frame. In fact, in 1999, Hr experienced negative growth and totaled only
1,912.49 million, which is the lowest level of Hr recorded during the study period. Figure 2 also
reveals a period of rapid growth, with Hr increasing by more than 1 billion between 2005 and
2009. Hr growth began to smooth out beginning in 2010 but continued to grow throughout the
remainder of the study period, although at a much lower rate.
Figure 2. Trend of Common Human Capital Stock
(million people·year)

Figure 3 depicts a much different picture for talent capital in this megalopolis than the common
human capital shown in Figure 2. In 1993, Hc totals only 73.68 million which is approximately
96% lower than Hr during the same year. Hc experiences significant growth between 1998 and
1999 (approximately 80%) and again between 2004 and 2005 (approximately 37.4%). Other than
these two exceptions, Hc growth is fairly steady from 1993-2009. However, expanding graduate
student enrollment in China results in a sharp increase in Hc after 2009. Even with this sharp
increase, Hc in 2013 remains more than 60% below Hr, as indicated in Figure 3 below.
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Figure 3. Trend of Talent Capital Stock
(million people·year).

4. Results
4.1 Variable Control
Interactions between factor inputs K, Hr, and Hc as well as numerous external factors will result
in changes in the observed level of factor inputs. In order to examine how these factors influence
economic growth rates in the megalopolis, we must add a control term. Following the work of Li
(2013), we add a control variable T to adjust for variation tendency in each factor input. This
control variable is constructed by observing variation tendency for each factor input from 19932013. When factor input stock growth falls within the typical growth variation range during a
given year, T is assigned a value of 0. Oppositely, should factor growth exceed or fall short of
expectations, T is assigned a value of 1. Table 1, below, identifies the normal and abnormal
variations in growth for each input factor across time. Specifically, T1, T2, and T3 are respective
control variables for K, Hr, and Hc. Furthermore, comparison of Table 1 with Figures 1-3 reveals
that abnormal growth variation (T = 1) coincides with periods decline or rapid growth discussed
in the previous section. For example, T2 = 1 during 1999 signals that the observed decrease in
common human capital stock that year does not meet expectations.

Year
1993-1998
1999
2000-2001
2002-2003
2004
2005-2008
2009
2010-2013

Table 1. Control Variable Range
Variables
T1

T2

T3

0
0
0
1
0
0
1
1

0
1
0
0
0
1
1
0

0
1
0
0
0
0
1
1
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With the addition of the control variables, the model now has the following form:
𝑌𝑡 = 𝐴(𝑡)(𝑒 𝑇1 𝐾𝑡 )𝛼 (𝑒 𝑇2 𝐻𝑟𝑡 )𝛽 (𝑒 𝑇3 𝐻𝑐𝑡 )𝛾 𝑒 𝜇𝑡

(5)

Hrt represents common human capital in year t while Hct denotes talent capital in year t. The
remaining variables and parameters are as previously defined.
Next, we perform a logarithmic transformation of the model so that it has a form suitable for
straightforwardly evaluating the Cobb-Douglas elasticities. This process yields the following
form:
𝐿𝑛𝑌 = 𝐿𝑛𝐴 + 𝛼𝐿𝑛𝐾 + 𝛽𝐿𝑛𝐻𝑟 + 𝛾𝐿𝑛𝐻𝑐 + 𝜇

(6)

4.2 Model Verification
Now, GDP, K, Hrt, and Hct data for this megalopolis can be used in regression analysis to
determine values for α, β, and γ. Also, control variables T1, T2, and T3 are respectively inserted
into the regression equation for testing. Regression results are presented in Table 2.

Regression analysis
LOG(K)
LOG( H r )
LOG( H c )
C
R-squared
A.R-squared
Durbin-Watson stat
F-statistic

Table 2. Model Regression Results
Coefficient
0.588
0.350
0.165
-0.324
0.994
0.993
1.034
930.103

t- test value
（9.817）***
（2.141）**
（2.456）**
（-0.307）*

Note: The regression analysis is carried out using SPSS 19.0. T-test statistics are reported in ( ). * * * indicates significant level
within 1%, * * indicates significant level within 5%, and * indicates significant level within 10%.

As expected, regression analysis results support the notion that the level of output in the selected
megalopolis is related to the level of each factor input in the megalopolis. Specifically, capital is
significant at the 1% level while each type of labor is significant at the 5% level. At 0.993, the
adjusted R-square and F-statistic of 930.10 indicate the model has a good fit and that the results
are valid. Therefore, it can be concluded for this megalopolis that levels of factor inputs have a
significant impact on output.
Coefficients for capital (α), common human capital (β), and talent capital (γ) are 0.588, 0.350,
and 0.165, respectively. Substituting these into Model 6 above yields:
𝐿𝑛𝑌 = −0.324 + 0.588𝐿𝑛𝐾 + 0.350𝐿𝑛𝐻𝑟 + 0.165𝐿𝑛𝐻𝑐
Then, the Cobb-Douglas production function from Model 3 can be reconstructed as:

(7)
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𝑌 = −0.324𝐾 0.588 𝐻𝑟0.350 𝐻𝑐0.165

(8)

4.3 Contribution Calculation
The purpose of this section is to determine how each production factor contributes to economic
growth in the megalopolis. For this calculation we will utilize a Solow surplus value algorithm
model which is an internationally accepted method for calculating production factor contribution
ratios. This algorithm has the following form:
𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜 𝑅𝑎𝑡𝑖𝑜 =

(𝐹𝑎𝑐𝑡𝑜𝑟 ′ 𝑠 𝑂𝑢𝑡𝑝𝑢𝑡 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑜𝑓 𝐺𝐷𝑃) (𝐹𝑎𝑐𝑡𝑜𝑟 ′ 𝑠 𝐴𝑛𝑛𝑢𝑎𝑙 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑖𝑜)

(9)

𝐴𝑛𝑛𝑢𝑎𝑙 𝐺𝐷𝑃 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑖𝑜

GDP data for Nanjing indicates that the annual growth rate of real GDP in the megalopolis was
13.11% between 1993 and 2013. Annual growth rates for the individual production factors,
based on factor levels from Figures 1-3 are 16.86% for capital, 2.68% for common human
capital, and 15.09% for talent capital. Substituting these values into Model 9 provides the
following estimates for each factor’s contribution ratio:
𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 =

(0.588)(16.86%)
13.11%

𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝐶𝑜𝑚𝑚𝑜𝑛 𝐻𝑢𝑚𝑎𝑛 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 =
𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑇𝑎𝑙𝑒𝑛𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 =

(0.350)(2.68%)

(0.165)(15.09%)
13.11%

= 75.62%

13.11%

= 0.07%

= 18.99%

(10)
(11)
(12)

Therefore, during the period of 1993-2013, material capital, with a contribution ratio of 75.62%,
is the integral factor for economic growth in the megalopolis studied. Common human capital
contributes the least amount to economic growth with a factor of only 0.07%. A contribution
ratio of 18.99% indicates that talent capital far more important for economic growth than
common human capital; however, capital stock is still approximately four times more significant
than talent capital for generating economic growth.
5. Discussion
5.1 Rationale for Low Contribution Ratio
One possible reason for such a low contribution ratio for talent capital is a mismatch between
talent resources and industry structure. Regional GDP is the sum of industry output values.
Industry output values are undoubtedly related to the level of regional economic development
which in turn relies on industry development. From basic economics we know that industry
development is dependent upon the style of industry structure and industry optimization and
upgrading. Since industry optimization and upgrading are both dependent upon the level of talent
capital available for that industry, it follows that the contribution ratio of talent capital will be
depressed when talent capital available does not coincide with the current industry structure.
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Zhang et al. (2012) suggests that talent structure and industry structure should maintain a
reasonably constant proportion between nations, even if nations have different levels of
economic development. The event where the proportion is mismatched allows a degree of
industrial talent structure deviation to be calculated. To ascertain if a mismatch between talent
structure and industry structure exist in this megalopolis, we will measure the deviation of
industry talent. Syrquin and Chenery (1989) developed the standard model for testing
talent/industry/employment structure deviation. Specifically, we employ the following model to
estimate the deviation for a single industry:
𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑇𝑎𝑙𝑒𝑛𝑡 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝐷𝑒𝑔𝑟𝑒𝑒 (𝑆𝑖 ) =
𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑂𝑢𝑡𝑝𝑢𝑡

𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑃𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛𝑎𝑙 𝑎𝑛𝑑 𝑇𝑒𝑐ℎ𝑛𝑖𝑐𝑎𝑙 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑇𝑎𝑙𝑒𝑛𝑡

−1

(13)

When Si = 0, it indicates that industry structure and talent structure are compatible, i.e., talent
resources available are functional in the current industry setting. A Si < 0 indicates an oversupply
of talents given the current industry structure. To alleviate the deviation, talents need to be
transferred to other locations or industry sectors. Oppositely, when Si > 0 the economy has a
shortage of talent and more talents need to be added.
Next, total industry/talent deviation can be calculated as:
𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑇𝑎𝑙𝑒𝑛𝑡 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝐷𝑒𝑔𝑟𝑒𝑒 (𝑆𝑖 ) =
|𝑃𝑟𝑖𝑚𝑎𝑟𝑦 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛| + |𝑆𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛| +
|𝑇𝑒𝑟𝑡𝑖𝑎𝑟𝑦 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛|

(14)

When the sum of the absolute values increases, so does the value of Si. This signals the presence
of an increased total degree of deviation in the economy.
While the composition ratio of industry output is easily obtainable, the same cannot be said
regarding the composition ratio of professional and technical industry talent. In China,
professional and technical personnel must register with the National Personnel Department and
are required to complete national qualifying examinations. Upon completion of this process,
these personnel are classified as graduates from a technical secondary school and above. Wang
and Luo (2014) describe professional and technical personnel as technical personnel in
enterprises or institutions which engage in professional and technical work. Management
personnel who supervise employees who are required to have professional licenses or certificates
are also included in professional and technical calculations. Such professional and technical
workers can essentially be equated to professional human resources or talent capital.
However, industry professional and technical personnel data is not available; therefore, we
utilize industrial composition of employed persons to develop the deviation degree calculations.
Furthermore, we can only investigate the mismatch of talent structure to industry structure over
the period from 2008 to 2013 as required employment statistics for this megalopolis were not
collected prior to 2008. Table 3 below provides results for the industrial talent structure deviation
degree.
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Year
2008
2009
2010
2011
2012
2013

Table 3. Industrial Talent Structure Deviation Degree
Deviation Degree
Primary
Secondary
Tertiary
Industry
Industry
Industry
-0.74
0.13
0.08
-0.73
0.10
0.08
-0.75
0.22
0.00
-0.72
0.20
-0.01
-0.72
0.20
-0.01
-0.57
0.16
-0.05

Total
0.95
0.91
0.97
0.93
0.93
0.78

The deviation degree for the primary industry in this megalopolis is shown in column two.
Negative results for deviation degree in this industry indicate a surplus of talent in the primary
industry between 2008 and 2013. Also, the larger the surplus of talent, the smaller the deviation
coefficient becomes. Table 3 reveals that this surplus of talent remained steady from 2008
through 2012 indicating that primary industry talents in this megalopolis remained essentially
constant during this time period. However, some primary industry talents began to be transferred
outside this megalopolis or to a different industry during 2013 as the deviation degree declined to
-0.57.
On the other hand, the secondary industry in the megalopolis has a positive deviation degree,
signaling a shortage of talent at this industry level. In short, industry talents did not keep up with
industry development. The shortage of talent reached a peak in 2010 at 0.22 and has since
declined slightly to 0.16 in 2013.
Deviation degree in the tertiary industry moved from a surplus to a shortage during the study
period. This industry experienced a shortage of talent during 2008, 2009, and 2010; industry
talent and structure were compatible. During 2011, however, while primary and secondary
industry deviation degrees were improving, the tertiary industry moved into an area of surplus
talent with changes in the talent pool decreasing the deviation degree to -0.05 in 2013.
Column 5 in Table 3 reveals a decrease in the degree of total industrial talent structure deviation
for this megalopolis, falling from a high of 0.97 in 2010 to 0.78 in 2013. Thus, the overall
talent/industrial supply-demand misalignment is beginning to ease somewhat. Examination of
talent supply and demand at each industry level reveals an imbalance which could be considered
as the market not effectively allocating talent resources. In other words, the market is not playing
a key role in talent capital allocation and adjustments should be made as quickly as possible to
alleviate this problem.
5.2 Research Comments
Through the above analysis, it can be concluded that the contribution ratio of talent capital to
economic growth is low in the selected megalopolis and the contribution of common human
capital is negligible. As far as this megalopolis is concerned, investment in material capital plays
a decisive role in the development of the local economy. Conclusions derived from this analysis
support the existence of the paradox discussed in the Introduction section.
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The principle explanation for the low efficiency of talent capital being transformed into
economic growth is the surplus of talent in the primary industry in this megalopolis while the
secondary industry is experiencing a shortage and the tertiary industry switches from shortage to
surplus during the study period. With talent surpluses and shortages co-existing in the economy
of the megalopolis, talent resources in the economy have not been effectively configured.
Comparing common human capital with talent capital it can be concluded that investment in
talent capital has a much larger impact on economic growth than investment in common human
capital. Improving the allocation, configuration, and management of talent capital can directly
affect the contribution ratio of talent capital to economic growth.
5.3 Concluding Remarks
In conclusion, in an effort to improve the effectiveness of talent capital and efficiency of
economic development, cities in China should seek to create an environment that allows talent
structure to balance with industry characteristics and configuration. Such an environment will
reduce the degree of total industrial talent structure deviation by allowing the market to better
allocate talent capital to needed areas. Thus, talent capital’s role in economic development will
be maximized.
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